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DETAILED ACTION 

Claim Objections 

1 . Claims 1 , 4, 5, and 8 objected to because of the following informalities: 

a. Claim 1 (line 2), claim 5 (lines 3 and 5), and claim 8 (lines 3 and 5) each 
recite the use of at least one anode. It is preferred that the term "anode" 
be changed to "electrode" because an anode implies a certain polarity. 
However, since the claims later recite "positive portions" and "negative 
portions", the term "anode" is not always an accurate description of the 
function. During the process, the anode is performing the functions of 
both an anode (during the positive portions) and a cathode (during the 
negative portions). Therefore, it is suggested that the term "anode" be 
changed to "electrode" because an electrode may perform both anodic 
functions and cathodic functions. 

b. In claim 4 at lines 3, 5, and 6, it is suggested that the term "value" be 
changed to -current density-. 

c. In claim 8 at lines 8, 9, and 10, it is suggested that the term "value" be 
changed to -current density-. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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3. Claims 2-8 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 2 recites the limitation "a cyclic alternating type" in line 2. The term "type" 
renders the scope of the claim indefinite because it is not clear what is encompassed 
by the term. It is suggested that the phrase be changed to -a cyclic alternating 
waveform-. Similar limitations also appear in claims 3, 4, and 6-8. 

Claim 4 recites the limitation "the forward portion" in line 4. There is insufficient 
antecedent basis for this limitation in the claim. It was assumed that the forward portion 
refers to the positive portion. The same limitation also appears in claim 8 at line 8. 

Claims 4 and 8 are also indefinite because it states that there are two portions, 
but three peak values are claimed. What is the relationship between the spikes, the 
positive portion, and the negative portion? In addition to the assumption that the 
forward portion is the same as the positive portion (i.e., the spikes are part of the 
positive portion), it was also assumed that the positive portion actually consists of two 
sub-portions, the triangular shaped portion and the spikes. 

Claim 5 recites the limitation "the anode nodes" in line 5. There is insufficient 
antecedent basis for this limitation in the claim. It appears that the phrase should be 
changed to --the anode-. A similar limitation also appears in claim 8 at line 5. 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1 , 2, and 5 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Bacon et al. (U.S. Pat. No. 4,466,864). 

Regarding claims 1 and 5, Bacon et al. disclose a method for electroplating 
objects by passing a complex waveform between an electrode 61 and the object 34 to 
be plated in an electroplating bath solution 45 (col. 8, lines 22-36). 

Regarding claim 2, the waveform comprises a positive (plating) portion and a 
negative (deplating portion) (col. 8, lines 22-36). 

Since Bacon et al. teach all of the limitations recited in the instant claims, the 
reference is deemed to be anticipatory. 

6. Claims 1, 2, 5, and 7 are rejected under 35 U.S.C. 102(b) as being anticipated by 
WO 99/54527 ("WO '527"). 

Regarding claims 1 , 2, and 5, WO '527 discloses a method of electroplating an 
object passing a complex waveform between an electrode 90 and the object 48 (page 
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22-25). The complex waveform comprises positive (plating) portions and negative 
(dissolution) portions (page 23). 

Regarding claim 7, the positive portion comprises a short higher current density 
spike to nucleate the electroplated layer (page 22-23). The method further comprises 
vibrating the object 48 (page 14). 

Since WO '527 teaches all of the limitations recited in the instant claims, the 
reference is deemed to be anticipatory. 

7. Claims 1-6 are rejected under 35 U.S.C. 102(e) as being anticipated by Reid et 
al. (US 2001/0015321 A1). 

Regarding claims 1 and 5, Reid et al. disclose a method for electroplating an 
object using a complex current waveform, which inherently requires an electrode to 
complete the current path between the object and the power source. The object is 
disposed within an electroplating bath (par. [0010]). 

Regarding claims 2-4 and 6, the waveform comprises a positive (plating or fill) 
portion and a negative portion (par. [0021] to par. [0030]). The positive portion 
comprises a ramped (triangular-shaped) portion and spikes (par. [0025] to par. [0030]). 
The ramped portion has a peak current density between 15 mA/cm 2 and 75 mA/cm 2 
(1 .5 ASD to 7.5 ASD) (par. [0029]). The spikes are short cathodic pulses that have a 
current density from about 25 to 250 mA/cm 2 (2.5 ASD to 25 ASD) (par. [0025]). The 
negative portion has a current density of about 25 to 250 mA/cm 2 (2.5 ASD to 25 ASD) 
(par. [0025]). 
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Since Reid et al. teach all of the limitations recited in the instant claims, the 
reference is deemed to be anticipatory. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 3, 4, 6, and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over WO 99/54527 in view of Reid et al. (US 2001/0015321 A1). 

WO '527 teaches a method having the limitations recited in claims 1,2,5, and 7 
of the instant invention, as explained above in section 6. 

Regarding claims 4 and 8, WO '527 further teach that the spikes have a current 
density of 50 to 180 mA/cm 2 (5 ASD to 18 ASD), the positive portions have a current 
density of 5 to 40 mA/cm 2 (0.5 ASD to 4 ASD), and the negative portions have a current 
density of 5 to 80 mA/cm 2 (0.5 ASD to 8 ASD) (page 22-23). 

The method of WO '527 differs from the instant invention because WO '527 does 
not disclose the following: 

a. The positive portion is triangular shaped, as recited in claims 3, 4, 6, 
and 8. 

b. The triangular shaped portion has a peak value of substantially 5 ASD, as 
recited in claims 4 and 8. 
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c. The negative portion has a peak value of substantially 12 ASD, as recited 
in claims 4 and 8. 

Regarding claims 3, 4, 6, and 8, Reid et al. discloses a method for electroplating 
using a waveform comprising a positive (plating or fill) portion and a negative portion 
(par. [0021] to par. [0030]). The positive portion comprises a ramped (triangular- 
shaped) portion and spikes (par. [0025] to par. [0030]). Ramping the current provides 
smooth transitions between the different waveform portions (par. [0024]). The ramped 
portion has a peak current density between 15 mA/cm 2 and 75 mA/cm 2 (1 .5 ASD to 7.5 
ASD) (par. [0029]). The spikes are short cathodic pulses that have a current density 
from about 25 to 250 mA/cm 2 (2.5 ASD to 25 ASD) (par. [0025]). The negative portion 
has a current density of about 25 to 250 mA/cm 2 (2.5 ASD to 25 ASD) (par. [0025]). 
Reid et al. teach that the current densities are selected according to the geometry of the 
substrate (par. [0011]). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the positive portion of WO '527 to use a ramped 
(triangular-shaped) portion as taught by Reid et al. because using a triangular-shaped 
portion provides smooth transitions between the waveform portions. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the peak current densities of the positive and 
negative portions in the method of WO '527 to use the current densities taught by Reid 
et al. because the current density in an electroplating method is a result effective 
variable that depends on the geometry of the substrate. 
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10. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Reid et al. (US 2001/0015321 A1) in view of Bacon et al. (U.S. Pat. No. 4,466,864). 

Reid et al. teaches a method having the limitations recited in claims 1-6 of the 
instant invention, as explained above in section 7. 

Regarding claim 8, Reid et al. disclose a method for electroplating an object 
using a complex current waveform, which inherently requires an electrode to complete 
the current path between the object and the power source. The object is disposed 
within an electroplating bath (par. [0010]). The waveform comprises a positive (plating 
or fill) portion and a negative portion (par. [0021] to par. [0030]). The positive portion 
comprises a ramped (triangular-shaped) portion and spikes (par. [0025] to par. [0030]). 
The ramped portion has a peak current density between 15 mA/cm 2 and 75 mA/cm 2 
(1 .5 ASD to 7.5 ASD) (par. [0029]). The spikes are short cathodic pulses that have a 
current density from about 25 to 250 mA/cm 2 (2.5 ASD to 25 ASD) (par. [0025]). The 
negative portion has a current density of about 25 to 250 mA/cm 2 (2.5 ASD to 25 ASD) 
(par. [0025]). 

The method of Reid et al. differs from the instant invention because Reid et al. do 
not disclose vibrating the object or agitating the bath solution, as recited in claims 7 and 
8. 

Bacon et al. disclose a method for electroplating an object using a complex 
waveform, as well as agitating the solution to maintain the concentration of the 
electrolyte (abstract; col. 9, lines 17-28). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method of Reid et al. to agitate the plating 
solution because agitating the solution makes the solution concentration uniform. 



Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

U.S. Pat. No. 6,491 ,806 Dubin et al. 
U.S. Pat. No. 6,251 ,250 Keigler 
U.S. Pat. No. 6,099,71 1 Dahms et al. 
U.S. Pat. No. 6,071 ,398 Martin et al. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian L. Mutschler whose telephone number is (571) 
272-1341 . The examiner can normally be reached on Monday-Friday from 7:30am to 
4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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